INTRODUCTION {#sec1-1}
============

The emergence of human immunodeficiency virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV) coinfection as a major cause of morbidity due to liver diseases worldwide has been of great concern since the last two decades.\[[@ref1]\] Since the introduction of highly active antiretroviral therapy, the survival rate of HIV positive patients has increased.\[[@ref2]\] Hence, comorbidities like chronic liver disease due to HCV and HBV infection are significant problems. Although the presence of hepatitis viruses do not affect the overall survival of HIV-positive patients, but they do predispose to death from liver failure.\[[@ref3]\] It has been estimated that 2--4 million people have chronic HBV coinfection and 4--5 million people have HCV coinfection among the total HIV-infected people worldwide.\[[@ref2]\] In Europe and the USA, HIV-HBV coinfection is around 6--14%.\[[@ref2][@ref4]\] Most of the studies of HIV, HCV, and HBV coinfection have been done on western population. Few serological observations have been reported from India.\[[@ref5][@ref6][@ref7]\] The prevalence of HBV and HCV is very high in Asian countries\[[@ref1]\] and, therefore, it is important to understand HBV and HCV coinfection with HIV in this part of the globe. We have conducted this study in a super specialty hospital situated in New Delhi with the objective of assessing the time trends of seroepidemiology of HBV and HCV coinfection in HIV-positive patients over 3 years, i.e., 2012--2014.

MATERIALS AND METHODS {#sec1-2}
=====================

The study was carried out as a year wise retrospective analysis of data between January 2012 and December 2014 after approval of the Institutional Ethical Committee. We examined the data of all patients who were referred to us by the clinicians for HIV testing and were confirmed as having HIV infection as per national AIDS control organization (NACO) guidelines at the integrated counseling and testing center (ICTC) after pre- and post-test counseling. The samples of all these patients were also tested for hepatitis B surface antigen (HBsAg) and anti-HCV antibody.

Laboratory diagnosis of human immunodeficiency virus {#sec2-1}
----------------------------------------------------

The samples at our hospital were tested for HIV antibody according to the guidelines of NACO.\[[@ref8]\] Antibodies to HIV were determined by ELISA (by J Mitra and Co., Pvt. Ltd.,) and rapid immunochromatographic test (Retroscreen-HIV, Qualpro Diagnostics). All the positive results were then referred to ICTC and confirmed thereafter pre- and post-test counseling.

Laboratory diagnosis of hepatitis B virus {#sec2-2}
-----------------------------------------

The serum samples were analyzed for HBsAg by ELISA technique (TRANSASIA) and all positive samples were retested by rapid immunochromatographic test (ASPEN).

Laboratory diagnosis of hepatitis C virus {#sec2-3}
-----------------------------------------

The serum samples were analyzed for anti-HCV antibodies by ELISA technique (BIORAD) and all positive samples were retested by rapid immunochromatographic test (SD BIOLINE HCV).

Statistical analysis {#sec2-4}
--------------------

Two-tailed Fisher exact test was conducted for categorical variables, and odds ratio (OR), 95% confidence interval (CI) were obtained using the GraphPad software ([graphpad.com/quickcalcs/contingency1.cfm](graphpad.com/quickcalcs/contingency1.cfm)) manufactured by GraphPad software, Inc, California. The level of significance was *P* \< 0.05.

RESULTS {#sec1-3}
=======

The total number of HIV positive cases in 2012, 2013 and 2014 were 83, 78 and 64 respectively. Among these, the prevalence of HBV seropositivity was 3.6%, 6.4% and 6.2% in 2012, 2013 and 2014, respectively while only one case (1.56% prevalence) has been reported positive for anti-HCV antibody among HIV-positive cases in the last 3 years. Age and gender wise data reveals that most of the HIV-positive cases were males and were between 21 and 40 years age group \[[Table 1](#T1){ref-type="table"}\]. The prevalence of HBV seropositivity in males was 83.3% as compared to females (16.6%). It was observed \[[Figure 1](#F1){ref-type="fig"}\] that the prevalence of HIV infection among 0--20 years and \>60 years age group was decreasing over the last 3 years (2012--2014), 8.4%, 6.4%, and 3.1% and 3.6%, 3.8%, and 1.5%, respectively. While increasing prevalence was seen among 21--40 years age group, 57.8%, 60.2%, and 67.1% respectively in 2012, 2013, and 2014. There was no significant relationship \[[Table 2](#T2){ref-type="table"}\] between age/gender and HBV/HCV seropositivity among HIV-positive patients. However, the risk of acquiring HBV infection was more in HIV-positive patients who were \>60 years of age (OR = 3.3182; 95% CI: 0.3669--30.005). The prevalence of HCV seropositivity is less in HIV-positive patients as compared to HBV as only one case was anti-HCV antibody positive in last 3 years, i.e., in 2014 and he was a male patient in the age group 21--40 years.

###### 

Profile of HIV positive patients 2012-2014
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###### 

Relationship between age and gender and HBV and HCV seropositivity among HIV-positive patients
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[Figure 2](#F2){ref-type="fig"} shows the trend in HBV and HCV seropositivity among HIV-positive patients over the last 3 years. A declining trend has been observed for HIV positive cases over 2012--2014 while no significant trend change is seen in HBV/HCV seropositivity among HIV- positive patients from 2012 to 2104.
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DISCUSSION {#sec1-4}
==========

The clinical course of HIV in infected patients may be complicated by the presence of coinfection with HBV and HCV and which may also have adverse effects on HIV treatment. Many studies have reported the prevalence of HBV/HCV coinfection in HIV.\[[@ref9][@ref10][@ref11]\] One of the major determinants of prevalence is geographical location and different HIV-infected population show marked variations in the prevalence of HBV/HCV coinfections depending on the endemicity.\[[@ref10][@ref11]\] Only few studies on the prevalence of HBV/HCV in HIV patients have been reported from India.\[[@ref5][@ref6][@ref7][@ref12][@ref13]\] In our study, the prevalence of HBV in HIV patients was 3.6%, 6.4%, and 6.2% in 2012, 2013, and 2014, respectively. Studies from Lucknow\[[@ref12]\] and Chennai\[[@ref5]\] have also reported similar prevalence (\<10%) of HBV coinfection with HIV. However, one study from Nagpur\[[@ref13]\] reported a very high prevalence (30.4%) of HBV-HIV coinfection. This data reveal that observations have been highly variable from different regions of the country. The HCV prevalence in HIV patients was very low in our study (1.56%). However, other studies in India have reported prevalence as high as 8.3%\[[@ref1]\] and 7.2%\[[@ref12]\] and as low as 1.6%\[[@ref12]\] and 2.3%.\[[@ref5]\] Studies from other countries like Nigeria\[[@ref14]\] have reported 0.4% HBV-HIV coinfection and 0% HIV-HCV coinfection and Iran\[[@ref15]\] have showed 14.5% HIV-HBV coinfection and 72% HIV-HCV coinfection. It is noticeable in our study that the high prevalence rate of HBV seropositivity in HIV patients in comparison with HCV seropositivity indicates poor immunization coverage because multiple vaccines are available for HBV in contrast to HCV which lacks a vaccine. One of the reasons could be that the sexual transmission of HCV is lower as compared to HBV and it is transmitted mostly via injections and in India the most common route of HIV transmission is sexual. It is recommended that all high-risk group persons should get vaccinated against HBV. In our study, majority of the HIV-positive patients and HBV/HCV seropositive patients among them were males in the age group 21--40 years which is the active sexual stage. Saha *et al*.\[[@ref16]\] Have also reported similar findings as regards to age and sex. We have also reported a high prevalence of HBV seropositivity in HIV patients in males (83.3%) and even the one case of HCV seropositive was also a male patient. Similar results have been found in other studies in relation to HBV and HCV infection in HIV patients which helps in explaining why more than 80% of coinfected individuals are males.\[[@ref17][@ref18][@ref19]\] Although age and gender have no statistically significant association with HBV/HCV seropositivity in HIV patients, old age plus immunodeficiency does increase the risk of acquiring hepatic infection as observed in our study that HIV-positive patients who were \>60 years of age were at increased risk of becoming HBV seropositive (OR = 3.3182; 95% CI: 0.3669--30.005) as compared with other age groups.

The prevalence of HIV in India is quite high, and it has the second most number of people living with HIV.\[[@ref5]\] However, we observed that the number of HIV-positive cases decreased from 83 cases in 2012 to 64 cases in 2014. Despite this, there has been no significant change in the prevalence of HBV/HCV seropositivity in HIV patients over last 3 years in our study. This probably explains why an estimated one-third of deaths in HIV patients are directly or indirectly related to liver diseases.\[[@ref15]\] Rising trends in the prevalence of HBV and HCV among HIV-infected patients for 1998--2004 have been reported by a study in the USA.\[[@ref20]\] To the best of our knowledge and literature search, no studies have been reported from India so far regarding trends in HBV/HCV seropositivity in HIV patients.

CONCLUSION {#sec1-5}
==========

Immunodeficiency by HIV leads to a high probability of acquiring HBV and HCV infection in HIV positive patients. Therefore, it is recommended that HIV patients should be screened routinely for concurrent HBV/HCV infection because the presence of hepatotropic viruses with HIV increases the risk of cirrhosis and other liver mortalities. Furthermore, it interferes with antiretroviral therapy. The findings of our study and other similar studies might be useful for surveillance agencies in India for better understanding and management of HBV/HCV coinfections with HIV. Such scientific findings should be interpreted into sustainable prevention programs to improve public health policies, not only in India but worldwide.
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